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DETAILED ACTION 

This is responsive to the communication filed 7/20/2009. Claims 1-5, 7-9 and 1 1-22 are 
pending in the present application. Claims 1-5 and 7-9 have been amended, Claims 6 and 10 
have been cancelled, and Claims 1 1-22 have been added. 

Response to Amendment 
The follow specification amendments are accepted: 

pg. 4, lines 21-24 changing the reference number of the base collar from 24 to 30; 
pg. 6, lines 2-5 adding reference number 48; and 
pg. 7, lines 20-23 adding reference number 82. 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1-5, and 7-9 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-5, 7-9 and 1 1-22 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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In the claims 1 and 14, the claim limitation of "the axis of the slot being radial from an 
axial direction of the disk" is not clear. The claim limitation may be interpreted to mean at least 
that either that the axis of the slot is tilted radial from the axial direction of the disk, or is 
positioned radially outwards relative to the central axis pass-through hole. The claims have been 
rejected with the first interpretation that "being radial" refers to the axis being tilted radial from 
the axial direction of the disk. Claims 2-5, 7-9, 11-13 and 15-22 are indefinite by virtue of their 
dependence from either claim 1 or 14. 

4. Claims 1 1 and 15 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The claim limitation of the slots being tilted "vertically" is not clear since the vertical 
direction is not clearly defined. It appears that "vertically" should be placed by "radially". 

Claim Rejections - 35 USC §103 

5. Claims 1-5, 7-9, 11-13, as far as they are definite, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mannava (US Patent 5,522,706), in view of Nagaoka (JP 57-193701), 
and in further view of Walker et al. (US Patent 6,106,233). 

In regards to claim 1, Mannava discloses a disk of a disk rotor for a gas turbine (Fig. 1) 
comprising: 

a central portion having a central axis pass-through hole (6); 

an intermediate portion (8) disposed around the central portion; and 
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an outer portion (10) disposed around the intermediate portion, the outer portion having a 
series of axial pass-through holes (18) configured to receive a series of tie rods and having a 
series of slots (54) configured to house corresponding series of vanes (14) wherein 

the series of holes is positioned in the outer portion of the disk so as to obtain high 
dynamic characteristics of the rotor and at the same time a sufficient useful life thereof, and 

each slot has a reference point for placing a corresponding vane, an angle between the 
reference point of a slot and a central point of adjacent hole of the series of holes, and the 
reference point is defined by an intersection of (i) of an axis of the slot in a middle side section of 
the disk with (ii) an extension of a side surface of the outer portion (Fig. Fl). 
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Figure Fl: Mannava discloses the reference point and angle in between reference point and axial hole 

In regards to the functional claim limitation that the position of the holes in the disk 
obtains high dynamic characteristics of the rotor and at the same time a sufficient useful life 
thereof, it follows based on the similarities in the structure of Mannava, with the placement of 
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the holes relative to the vanes, that the disk rotor obtains a high dynamic characteristic and a 
sufficiently useful life. 

In regards to claim 1 , Mannava lacks a first collar situated at a first end and a second 
collar situated at a second end of the central portion. 

Nagaoka discloses a first collar situated at a first end and a second collar situated at a 
second end of the central portion (Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the disk of Mannava, with the first collar situated at a first end 
and a second collar situated at a second end of the central portion as taught by Nagaoka, to create 
a friction locking connection in between disks which limits relative movement and sliding in 
between disks of the rotor. 

In regards to claim 1, the modified Mannava disk lacks the axis of the slot being radial 
from an axial direction of the disk. 

Walker et al. discloses slots being radial from an axial direction of the disk (Fig. 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the disk of Mannava with the axis of the slots being radial 
from an axial direction of the disk, as taught by Walker et al, because the absence of an 
extending root and a blade platform results in a blade that is lighter than a conventional blade 
(Col. 1, lines 37-42). 

In regards to claim 1 , Mannava teaches the angle in between the reference point and the 
central position of the adjacent hole. Mannava does not teach the specific dimension of the angle. 
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Since applicant has not disclosed that having the specific dimension of the angle solves 
any stated problem or is for any particular purpose above the fact that the angle or relative 
position relates reduces the stress concentration and it appears that the disk of Mannava would 
perform equally well with a shape and having the dimensions as claimed by applicant, it would 
have been an obvious matter of design choice to further modify the disk of Mannava by utilizing 
the specific shape and dimensions as claimed for the purpose of reducing stress concentrations. 

In regards to claim 2, the modified disk of Mannava contains the series of holes on a base 
surface of the outer portion (Fig. 1). 

In regards to claim 3, the modified disk of Mannava contains holes of the series of holes 
are positioned at an equal distance from each other along a circumference lying on the base 
surface the circumference being coaxial with the axial direction of the disk (Fig. 1). 

In regards to claim 4, the modified disk of Mannava discloses all claim limitations, 
except the first collar comprises a bevel and a relief and the second collar comprises a bevel and 
a relief. 

Nagaoka discloses a first collar comprises a bevel and a relief, and a second collar 
comprises a bevel and a relief (Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the disk of Mannava, with a first collar comprises a bevel 
and a relief, and a second collar comprises a bevel and a relief as taught by Nagaoka, to create a 
friction locking connection in between disks which limits relative movement and sliding in 
between disks of the rotor. 
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In regards to claim 5, the modified disk of Manna va contians the disk has a total number 
of holes of the series of holes which is equal to the total number of slots of the series of slots for 
the series of vanes (Fig. 1). 

In regards to claim 7, Mannava teaches the angle in between the reference point and the 
central position of the adjacent hole. Mannava does not teach the specific dimension of the angle. 

Since applicant has not disclosed that having the specific dimension of the angle solves 
any stated problem or is for any particular purpose above the fact that the angle or relative 
position relates reduces the stress concentration and it appears that the disk of Mannava would 
perform equally well with a shape and having the dimensions as claimed by applicant, it would 
have been an obvious matter of design choice to further modify the disk of Mannava by utilizing 
the specific shape and dimensions as claimed for the purpose of reducing stress concentrations. 

In regards to claim 8, the modified disk of Mannava contains the diameter of the 
circumference is close to the diameter of the disk (Fig. 1). 

In regards to claim 9, Mannava discloses a disk rotor for a compressor (Col. 4, line 40) 
and a series of vanes, however lacks a series of disks, and a series of tie rods. 

Nagaoka discloses a rotor disk comprising a series of disks and also comprising a series 
of tie rods, and a series of vanes (Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the disk of Mannava to be in a series of disks with a series 
of tie rods, as taught by Nagaoka because as one of ordinary skill in the art would have known 
combining multiple disks to form a compressor disk rotor enables a multistage compressor which 
improves the efficiency of the compressor. 
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In regards to claim 1 1 , the modified Mannava disk does not disclose each slot of the 
series of the slots is tilted both axially and vertically relative to axial and vertical directions of 
the disk. 

Walker et al. discloses each slot of the series of the slots is tilted both axially and 
vertically relative to axial and vertical directions of the disk (Fig. 3). 

It would have been obvious to further modifiy the disk of Mannava such that the slots is 
tilted both axially and vertically relative to axial and vertical directions of the disk as taught by 
Walker et al, because the absence of an extending root and a blade platform results in a blade 
that is lighter than a conventional blade (Col. 1, lines 37-42). 

In regards to claim 12, the modified disk of Mannava further comprises the series of 
vanes, wherein a center of each vane is place to coincide with the reference point of a 
corresponding slot, as shown in Fig. 2 with the vane being centered in the slot. 

In regards to claim 13, the modified disk of disk rotor of Mannava as applied to claim 1, 
extends along an axis within a corresponding slot that is different from the axial direction. 
6. Claims 14-17, and 21-22, as far as they are definite, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Mannava, in view of Walker et al. 

In regards to claim 14, Mannava discloses a disk of a disk rotor for a gas turbine (Fig. 1) 
comprising: 

a central portion having a central axis pass-through hole (6); 

an intermediate portion (8) disposed around the central portion; and 
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an outer portion (10) disposed around the intermediate portion, the outer portion having a 
series of axial pass-through holes (18) configured to receive a series of tie rods and having a 
series of slots (54) configured to house corresponding series of vanes (14) wherein 

the series of holes is positioned in the outer portion of the disk so as to obtain high 
dynamic characteristics of the rotor and at the same time a sufficient useful life thereof, and 

each slot has a reference point for placing a corresponding vane, an angle between the 
reference point of a slot and a central point of adjacent hole of the series of holes, and the 
reference point is defined by an intersection of (i) of an axis of the slot in a middle side section of 
the disk with (ii) an extension of a side surface of the outer portion (Fig. Fl). 

Mannava lacks the axis of the slots being radial from an axial direction of the disk. 

Walker et al. discloses slots being radial from an axial direction of the disk (Fig. 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the disk of Mannava with the axis of the slots being radial 
from an axial direction of the disk, as taught by Walker et al., because the absence of an 
extending root and a blade platform results in a blade that is lighter than a conventional blade 
(Col. 1, lines 37-42). 

In regards to claim 15, the modified Mannava disk does not disclose each slot of the 
series of the slots is tilted both axially and vertically relative to axial and vertical directions of 
the disk. 

Walker et al. discloses each slot of the series of the slots is tilted both axially and 
vertically relative to axial and vertical directions of the disk (Fig. 3). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the disk of Mannava such that the slots is tilted both 
axially and vertically relative to axial and vertical directions of the disk as taught by Walker et 
al, because the absence of an extending root and a blade platform results in a blade that is lighter 
than a conventional blade (Col. 1, lines 37-42). 

In regards to claim 16, the modified disk of a disk rotor of the further comprises a series 
of vanes (14) configured to be attached to the series of slots (54). 

In regards to claim 17, the modified disk of a disk rotor comprises a center of each vane 
is placed to coincide with the reference point of each slot, as taught by Mannava in Fig. 2 by the 
centered position of the vane. 

In regards to claim 21, the modified disk of a disk rotor of Mannava, comprises the disk 
is part of a gas turbine (Mannava Col. 1, line 30). 

In regards to claim 22, the modified disk of a disk rotor or Mannava, comprises a series 
of vanes, wherein each vane extends along an axis within a corresponding slot that is different 
from the axial direction. 

7. Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mannava, 
in view of Walker et al. as applied to claim 14 above, and in further view of Nagaoka. 

The modified disk of a disk rotor of Mannava includes all of the claimed limitations 
including, the central portion further comprising a central axis pass-through hole, however the 
modified disk of a disk rotor lacks 

a first collar situated at a first end of the central portion; and a second collar situated at a 
second end of the central portion; 
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a diameter of the first collar is smaller than a diameter of the second collar; and 
the first collar fits inside the second collar. 

Nagaoka discloses a first collar at a first end of the central portion, a second collar 
situated at a second end of the central portion, a diameter of the first collar is smaller than a 
diameter of the second collar; and the first collar fits inside the second collar (Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the disk of Mannava, with the first collar situated at a first end 
and a second collar situated at a second end of the central portion with the first collar having a 
smaller diameter and fitting within the second collar which has a larger diameter as taught by 
Nagaoka, to create a friction locking connection in between disks which limits relative 
movement and sliding in between disks of the rotor. 

Conclusion 

Applicant's amendment ("slot being radial from an axial direction of the disk") 
necessitated the new ground(s) of rejection presented in this Office action. 

Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE PRAGER whose telephone number is (571)270-1412. 
The examiner can normally be reached on Monday-Friday, 9:00 am - 5:00 pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on (571)272-4820. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JESSE PRAGER/ 9/25/2009 
Examiner, Art Unit 3745 

/Edward K. Look/ 

Supervisory Patent Examiner, Art Unit 3745 



